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aggregate data, with new analyses at the student-level. By using a large-scale, longitudinal database of all individual-and multi-level observations in all elementary and middle schools in the Philadelphia School District from academic years 1994/1995 to 2000/2001 , this paper provides insight into how attendance affects student performance at a detailed level of analysis.
Second, as Borland & Howsen (1998) have suggested, there is need for quantifying a measure of ability when conducting analyses that have student achievement as the dependent variable. Because ability may be positively correlated with attendance, it is possible that there are confounding effects between attendance and achievement that will bias estimates. By using a longitudinal dataset that has multiple observations of students over time, this study avoids this issue by implementing a value added model of student achievement. As it is further explained in the methods section below, this model's feature of having a lagged achievement score at the individual-level means that it is no longer necessary to incorporate additional measures of ability or a full-historical panel of information on any particular student. Thus, in this study, student ability no longer confounds the relationship between attendance and achievement.
Finally, there is an additional issue regarding confounding variables that the literature has not entirely addressed. Even after controlling for student ability either through a direct measure or a value added model, it is still possible that there are unobserved factors affecting measures of both student attendance and academic outcomes. For instance, it might be hypothesized that unobserved student motivation or family environments can simultaneously influence both attendance patterns and student achievement. As a result, the coefficients from ordinary least squares are biased. This paper rectifies this confounding problem by implementing an instrumental variables strategy. That is, if it were possible to find a variable that embodies an exogenous source of variation affecting only student attendance but not achievement, then a quasi-experimental approach would be appropriate.
This paper claims to have found such a variable allowing for the implementation of the instrumental variables strategy. The instrument utilized in this study is the student-level geographical distance from school. This instrument has appeal because a larger geographic distance that a student lives from school should be negatively correlated with a negative pattern of school attendance. Previous studies on this relationship between geographic distance and school attendance confirm this relationship both at the K-12 level (Schlossberg, Greene, Phillips, Johnson & Parker, 2006; Schultz, 2004; Jensen & Nielsen, 1997) and for college students (Frenette, 2004) . On the other hand, a researcher should not think that the distance a student lives from school would have direct impact on GPA. Moreover, the distance a student lives from school should affect only his or her attendance patterns and not the attendance of teachers. As such, this study has eliminated the often confounding issue related to student absences in which some variables that affect student absences may also be affecting teacher absences, thereby biasing estimates. Rather, the relationship between distance and GPA is only mediated through the student. With this exogenous source of variation, the methodology presented in this paper allows for the estimation of a causal relationship between attendance and achievement.
Population/Participants/Subjects:

Description of participants in the study: who (or what) how many, key features (or characteristics).
The analysis of attendance and student achievement in this study utilizes a comprehensive dataset of student, teacher, classroom, and neighborhood observations in the Philadelphia School District. This study implements data from all elementary and middle schools in the Philadelphia School District between the academic years 1994/1995 and 2000/2001 . Over this time period, this amounts to 223 elementary and middle schools, with approximately N = 86,000 students in kindergarten through grade 8. In total, there are N = 332,000 student-year observations. Table 1 As a baseline empirical model of educational outcomes, student achievement can be described using a linear relationship with a particular student measure as the dependent variable and a vector of independent variables. In the scope of this study, student GPA depends on the total days a student is present, as well as covariates for student demographics, neighborhood characteristics, family characteristics (proxied by free lunch status), teacher characteristics, and classroom characteristics.
Estimates of β 1 , the coefficient on total days a student is present in a given school year, may be biased under ordinary least squares, even with the hierarchical error structure designated in equation 2. The reason is that there are unobservable student factors that may be affecting both a student's absences as well as GPA. For instance, a negative family environment or level of student motivation would affect both days present and GPA. As a first attempt to remedy this problem, a value added model strategy might mitigate this bias if the unobservable student-level influences affecting student achievement are time-invariant. In a value added model, one-year lagged GPA score serves as a proxy for individual student fixed effects. In this case, if a student's family environment is intransient over time, then this model would more accurately estimate the relationship between attendance and achievement.
The value added model proxies for individual fixed effects through the use of a lagged measure of achievement. However, these proxied fixed effects as well as the school, year, and grade fixed effects in the error are constructed under the assumption that unobserved variables are time invariant. However, there may also be unobservable factors that are time-variant, and the use of implementing fixed effects would not necessarily remedy this problem (Miller, Murnane, Willett, 2008) . Thus, in conjunction with fixed effects, an instrumental variables strategy is employed as a more refined method of removing the bias on β 1.
To implement the instrumental variables strategy, it is necessary to utilize a two stage least squares format, in which there are two separate regression equations for each stage. Rather than immediately evaluating the relationship between days present and GPA, this approach begins with a first stage of analysis. As previously mentioned, the reason why this first stage is necessary is because unobserved, time-variant influences are affecting both independent and dependent variables. The results would yield biased estimates. However, in the first stage, PR it becomes the outcome variable. The independent variables include all covariates that will be used in the second stage as well as an instrument. The instrument, or exogenous independent variable, must not be directly correlated student achievement, except through its relationship with student attendance.
Findings/Results:
Description of main findings with specific details. Table 2 provides parameter estimates and robust standard clustered errors for the model in equation 1. The first column uses observations from the full sample of students, whereas the second and third are broken out by elementary and middle schools, respectively. From these initial results, there are several findings related to attendance and academic achievement in both the full model and elementary and middle school models. First, days present is positive and highly significant in all three equations. The results from the baseline models suggest that attending school is correlated with a higher GPA. Furthermore, this result is consistent for the full sample and across elementary and middle school samples. In fact, a slightly larger coefficient in the middle school sample demonstrates that attendance is even more strongly correlated with a higher GPA as students advance through years of schooling (Roby, 2004) .( Insert Table 2 about here) Table 3 provides parameter estimates and robust standard errors adjusted for classroom clustering for the results of days present, the value added lagged GPA component of the full model, and student characteristics. For sake of clarity, the other covariates from table 2, although incorporated into the model, are not presented in this table. The results depict a similar explanation as before -there is evidence that the relationship between attendance and achievement is positive and highly significant, and this result slightly increases for middle school students. That is, according to both baseline and value added models, attending schools seems to be slightly more important as a student progresses through school. (Insert Table 3 about here) Although adding a lag may account for time invariant unobservable factors affecting student achievement, it does not control for time-varying influences. To address this problem requires the use of the instrumental variables strategy described above. This approach is implemented for both baseline and value added models and for full, elementary, and middle school samples. Table 4 provides results of the first stage of the instrumental variables approach. As described by equation 4, the dependent variable is days present, and the independent variables include the instrument (i.e., the distance in exact miles a student lives from school) as well as all other covariates described in table 2. The regressions include school, year, and grade fixed effects and robust standard errors clustered at the classroom level. Again, for the sake of clarity, table 4 provides only those estimates for the instrument and for student characteristics. However, all covariates are included in the model. (Insert Table 4 about here)
The negative and statistically significant coefficient on distance indicates that as a student's distance from school increases, the days a student is present decreases. The results are consistent across models, and all coefficients hover around a value of approximately -0.50. Thus, controlling for all other student, neighborhood, classroom, and teacher characteristics, there is evidence that student attendance decreases as a function of distance from school. Briefly turning to the student characteristics in the table, having a higher GPA in the previous academic year is associated with a higher number of days present in the current year. Other demographic characteristics indicate a high association with number of days present, except for free lunch status and behavior problem indicators. Both of these coefficients are negative and highly significant. Table 5 compares the parameters on days present from the instrumental variables regression (i.e., from the second stage of the analysis) and those from table 3. Although both sets of coefficients on days present are positive and highly significant, the results from the instrumental variables regression indicate that the causal effect of school attendance on student achievement is larger in magnitude than what the regressions in table 3 would suggest. This is consistently evident for the results in the main sample as well as for both elementary and middle school students. The effect sizes of these instrumental variable results, as defined by the standardized regression coefficient, ranges between 0.36-0.41 σ for baseline models and 0.27-0.28σ for value added models. Consistent with the results in table 3, the lagged achievement feature of the value added model tempers the results, thereby providing evidence that the lag soaks-up a significant portion of the unobserved variation in current student achievement. (Insert Table 5 about here)
Conclusions:
This paper confirms that student performance can be influenced by higher levels of attendance. As such, district and school policies that increase attendance patterns do not go unwarranted (Lamdin, 1996) . It seems possible that schools can take two paths toward strengthening the attendance-achievement relationship: limiting absences and promoting attedance. On the one hand, schools can implement policies that directly deter student absences. For example, they can decrease absence rates with suspension and expulsion rules, thereby enforcing a zero-tolerance attitude towards truancy. While these programs are specifically aimed at truant students, they may nonetheless succeed in decreasing the general level of school absences. To supplement those policies against absences, schools can simultaneously stimulate student learning in school with aims of increasing attendance patterns. That is, schools could take more proactive approach to raising student attendance rates through attractive curricular and extracurricular programs (Roby, 2004) .
Policies that can prevent absence rates or increase school attendance in the early years of education are especially pertinent in urban school settings. Not only is there evidence that urban elementary school students who miss school have decreased standardized test performance in elementary years (Gottfried, 2008) , but academic problems are exacerbated as students progress into later grades. For instance, Easton & Englehard (1982) found that within an urban school district, student absences are negatively correlated with reading achievement, and this relationship becomes even stronger as students enter grades 7 and 8. They attributed this heightened negative relationship to the fact that family home environments became less important in academic development compared to school settings for urban middle school students.
In addition to the increasing academic problems from not attending school, there are a multitude of other issues facing older students with high absence patterns in urban schools. For instance, chronically absent students have higher drop out rates, antisocial behaviors, and unemployment rates (Kane, 2006; Broadhurst, Patron, & May-Chahal, 2005; Rothman, 2001; Alexander, Entwisle, & Horsey, 1997; Gamoran, 1996) . As such, a lack of school attendance not only has negative academic implications but also spurs economic problems for the student, school, and community. For instance, a rise in drop out rates leads to a decline in school quality and subsequent school funding. In turn, this has additional negative effects on the valuation of local neighborhoods. This problem is even further exacerbated because high drop out rates lead to high unemployment rates in despondent urban neighborhoods, and this may cause unemployed high school drop outs to take up illicit activities as a source of income (Anderson, 1990) . Therefore, policies geared at curbing truancy and increasing attendance in early years of education can have future consequences not only for the individual student but also for the school, neighborhood, and local urban economy. 
